A marketing authorisation for a veterinary vaccine is granted after the quality, safety and efficacy of the product have been assessed in accordance with legal standards. The assessment includes complete characterisation and identification of seed material and ingredients, laboratory and host animal safety and efficacy studies, stability studies, and post-licensing monitoring of field performance. This assessment may not be possible during the emergence of a new animal disease, but several mechanisms exist to allow for the availability of products in an emergency animal health situation, e.g. autogenous biologics, conditional licences, experimental and emergency use authorisations, the importation of products in use elsewhere in the world and pre-approved vaccine banks. Using the emergence of bluetongue in northern Europe as an example, the regulatory issues regarding the temporary authorisation of animal vaccination are described. Several conditions must be fulfilled before a temporary authorisation can be granted, e.g. inactivated vaccines should be used in order to exclude reversion to virulence and reassortment between vaccine viruses and/or field strains of the bluetongue virus; decision-making must be supported by scientific evidence and risk analysis; there must be a complete census of the susceptible animals that were vaccinated; vaccination protocols must be adhered to and there must be a scheme allowing for registration, delivery and follow-up of vaccination, and monitoring, analysis and, possibly, adjustment of field use of the vaccination. This temporary authorisation must be replaced by a full authorisation as quickly as possible.
Introduction
Each and every animal disease control and/or eradication programme is based on two general principles: a) the control of infected herds through the application of corrective control measures b) the protection of infection-free herds through preventive measures.
The identification of individual animals and herd registers are two essential prerequisites before these principles can be applied. The herd is the epidemiological unit of interest in disease control programmes.
The above indicates that different strategic options can be adopted, separately or conjointly, firstly to decrease the prevalence to an acceptable level (disease control) and secondly to eliminate the remaining clinical or sub-clinical infection foci (disease eradication). The overall strategy consists of one or more of the following steps: a) generalised compulsory vaccination of the entire susceptible population (medical prophylaxis); b) slaughter of known infected animals (test and slaughter) combined with a selective vaccination programme, including either only the subclass of animals at risk (e.g. young naive animals) or all animals in a limited area depending on the prevalence (medico-sanitary prophylaxis) c) stamping out of animals known to be infected or exposed (sanitary prophylaxis). Adequate compensation for the animals slaughtered is an unavoidable requirement for success of the programme (86) .
The choice of the different steps to be undertaken depends on a certain number of considerations, amongst them: -infection prevalence in the different susceptible animal species (and human clinical incidence in the case of a zoonosis)
-the structure and management of the livestock sector -the availability of a national reference laboratory and regional laboratories -the capacity of the Veterinary Services to follow up the programme and to control livestock movements and the cooperation between the Veterinary Services and the private sector in the implementation of such a programme -the involvement of political decision-makers and their willingness to support an uninterrupted effort over many years, sometimes several decades -the availability of financial resources and the capacity to mobilise extra funds -the coordination and collaboration between the Health and Agriculture Ministries when planning the programme -the level of involvement of farmers organisations, which ideally should be convinced of the benefits of the exercise before the start of the programme (5, 86) .
Each party concerned must participate in developing and implementing disease control programmes, in financing these programmes and in taking responsibility for their implementation, and each party must be rewarded for their achievements. This is the principle of joint decisionmaking, joint financing and joint accountability (44) .
A prerequisite for any programme is the implementation of an efficient animal disease surveillance network, capable of monitoring the progress made, and being able to adjust the strategy when required (55) . Every programme must therefore be evaluated regularly and performance indicators must be set beforehand (87) . Moreover, the strategy must be adjusted not only according to the epidemiological situation, but also in the light of new scientific knowledge (86) .
In the case of countries that are free of a disease vaccination is usually not practised, but the option to use vaccination in an emerging disease situation is still available (101) . Moreover, policies involving mass slaughtering being less and less popular, there is a tendency to use so-called marker vaccines together with a companion diagnostic test (33, 76) .
A marketing authorisation for a veterinary vaccine is granted after the quality, safety and efficacy of the product have been assessed in accordance with legal standards (18, 22, 48) . Even when using an accelerated assessment procedure it can still take a long time before authorisation is granted. However, Member States are authorised to use vaccines without a marketing authorisation in an emergency situation. Using the example of the emergence of bluetongue (BT) in Europe, the advantages and disadvantages of this temporary authorisation permit are discussed and solutions to improve this unusual situation are proposed.
Emergency situations
Several definitions of an emerging disease coexist (9, 13, 69, 77) but they all have a common denominator. An emerging disease is a disease of which the true incidence increases in a significant way in a given population, in a given area and during a given period, in comparison with the usual epidemiological situation of this disease (103) . This increase in true incidence is due to several factors, such as the evolution or the modification of a pathogenic agent or an existing parasite, which results in a change of host, of vector, of pathogenicity or strain (68, 116) . Specific social, ecological, climatic, environmental and demographic factors precipitate the emergence of a disease (69, 97, 113, 114) , but it is difficult to establish a ranking of causes or of mechanisms (81) .
There are several models for understanding emerging risks, they include: a) the convergence model for zoonotic diseases (53) b) the pan European pro-active identification of emerging risks in the field of food production model (PERIAPT) concerning emerging risk in the food chain (108) c) the generalised model for rare events (85, 87) .
The example of the recent BT epidemic in northern Europe is treated more in detail hereafter (24, 43, 102, 104) .
Bluetongue virus (BTV) is the prototype species of the genus Orbivirus in the family Reoviridae. The viral genome consists of 10 double-stranded RNA segments that encode for four non-structural (NS1, NS2, NS3 and NS3A) and seven structural (VP1-VP7) proteins (82, 111) . Currently, there are 24 known serotypes of BTV worldwide (63) . However, a genetic diversity of BTV exists and it is a consequence of both drift (i.e. point mutations) and shift (i.e. reassortment of individual BTV gene segments). Serotypes 1, 2, 3, 4, 6 and 10 are known to have a high pathogenic index and high epidemic potential (18) . Bluetongue is a notifiable disease of the World Organisation for Animal Health (OIE), and is thus of serious socio-economic concern and of major importance in the international trade of animals and animal products (18) . The BTV is transmitted between its ruminant hosts exclusively by bites of Culicoides midges (60, 61) . Transmission is limited to seasons during which adult insects are active. Bluetongue is thought to infect all known ruminant species. However, severe disease usually occurs only in certain breeds of sheep and in some species of deer (57, 74, 100) . Both cattle and goats suffer from unapparent infection, but probably serve as important reservoirs of the virus for sheep and wild ruminants (57, 109) . Common clinical signs include fever, salivation, abundant nasal discharge, oedema (particularly in the head region), congestion, ulcerations of the oral mucosa, lameness, depression and, sometimes, cyanosis of the tongue (45, 57) . The mortality rate and the severity of the clinical signs seem to be dependant on factors such as the breed and age of the animal infected (older age groups being more susceptible) and the type and strain of the virus (62) . Because BTV infection is not contagious, meat and dairy products pose no hazard for the spread of the pathogen in ruminants. However, blood and other biologicals for cell culture or in vivo use are a potential risk for spread (20, 118) .
The genus Culicoides comprises 1,260 species, of which 30, to a greater or lesser extent, are involved in the transmission of orbiviral diseases injurious to livestock almost worldwide. Until recently, Culicoides imicola (Kieffer) was believed to be the only vector of BTV in both Africa and southern Europe (43), but it is now known that other newly identified (and as yet unidentified) vectors are involved. Other possible factors that have contributed to the spread of BTV include animal migration and importation, extension in the distribution of its major vector, Culicoides spp., the apparent ability of the virus to overwinter in the absence of adult vectors, and its occurrence in healthy reservoir hosts, such as cattle and some wild ruminants (18, 79, 99) .
In 2004, bluetongue was reported in nine countries in the world (115) (Fig. 1) . Between 1998 and 2004, when there were incursions of BTV into the Mediterranean Basin, the Balkans and beyond (Table I) , the disease penetrated into areas where C. imicola does not occur, thus incriminating novel vectors (3, 8, 12, 42, 62, 64, 119) . This was confirmed subsequently when the causative virus was isolated from mixed pools of the two species Culicoides obsoletus (Meigen) and Culicoides scoticus (Downes and Kettle) collected in central Italy (92, 93) and from Culicoides pulicaris (Linnaeus) in Sicily (11) .
Bluetongue appeared for the first time in the north of Europe (Fig. 2) following a heat wave and strong rains, and can be defined as being an emergent disease in this zone (116) . After the first notification on 17 August 2006 (19) , more than 1,200 cases of BT were entered in the European Commission's Animal Disease Notification System (http://ec.europa.eu/food/animal/diseases/adns/index_en. htm). In this area, BTV was isolated from Culicoides dewulfi (Goetghebuer) (58) , an indigenous European Culicoides species (Fig. 3) -thereby increasing the risk of transmission over larger geographical regions (42, 79) . This recent finding is an important new epidemiological event, because previously most BT outbreaks were linked to C. imicola. Culicoides dewulfi has been reported throughout the Palaearctic area (52, 105) . This indicates that the disease could now remain in the rest of Europe where cattle and horses are kept (C. dewulfi is known to breed in cattle dung and horse dung), with the risk of more cases of orbiviral diseases such as BT occurring during the following spring when the vector activity is high (58) .
The global distribution of the BTV endemic areas has traditionally been accepted to be between the latitudes of approximately 50°N and 35°S (17, 54, 61, 80) . There is now enough scientific evidence to show that it has spread further north, to 53°N (58, 117) .
Vaccination as a strategic option
Strategies for controlling BT range from control measures in areas free from the disease to systematic vaccination in BT endemic areas. In areas free from BT but where Culicoides spp. are present, any introduction of live animals from infected countries should be controlled bearing in mind the maximum duration of viraemia (e.g. quarantine for at least 60 days is recommended by the OIE). When importing ruminant semen or embryos/ova from suspected infected areas, donors are kept in quarantine and protected from potential vectors for at least 60 days prior to collection, or donors are tested according to the protocol outlined in the OIE Terrestrial Animal Health Code (118) . In recently infected areas, eradication of BTV is theoretically possible by adopting a range of methods, including some or all of the following:
-animal movement restrictions -serological/virological surveys and slaughtering of infected and potentially infected animals -vaccination and/or vector control (e.g. use of insecticide or keeping animals indoor during periods of high vector activity) (Table II) .
In areas where BTV is enzootic, controlling the vectors is usually considered to be impossible and any reduction in their numbers is transient (56) . Nevertheless, attempts to control vector populations have been implemented using chemical repellents and/or insecticide treatment (6, 91, 98, 112) .
With regard to prophylaxis, possibly the best way to control clinical BT outbreaks in endemic areas is to (Table III) .
Attenuated vaccines
In South Africa, around eight million doses of attenuated vaccines are used annually (18, 20) . These vaccines are cheap, easy to produce and effective in controlling clinical outbreaks of BT in areas of endemic disease (18, 20) . They replicate in sheep without causing significant clinical effects and provide protection (humoral and cellular responses) against challenge with virulent virus of the same serotype (70) . The vaccines most commonly used are those produced by Onderstepoort Biological Products Ltd, South Africa (45) . Sheep are vaccinated three times every year at three-week intervals with vaccines containing five serotypes each. As one of the side effects of these vaccines is abortion, the last vaccination round has to be carried out three weeks before the mating period (18) . Very few solid data have been published on the safety and efficacy of these vaccines (18, 45, 50, 65, 66, 67) . Potential safety issues associated with attenuated vaccines, although probably not likely to occur often (no quantitative studies), are the following:
-risk of foetal abnormalities -risk of reassortment -risk of reversion to virulence -risk of transmission of vaccine strains by vector midges (Table IV) .
Some attenuated BT vaccine strains were shown to be teratogenic in sheep when administered during the first half of pregnancy (32) . Attenuated BTV vaccine strains may be responsible for spontaneous cases of BTV-induced malformation in both sheep and cattle, but it is noted that different serotypes of BTV differ in their pathogenesis, transmissibility and growth characteristics (18) . This risk must be avoided by clear indication on the product label that pregnant ewes must not be vaccinated in the first half of pregnancy.
The reassortment of genome segments between vaccine and field viruses has been demonstrated in the laboratory, but only rarely has it been reported to occur in the field (14, 46, 71, 89, 90, 95, 96) . The reassortment often involves segments of different serotypes of the vaccine (110) . The effect of such reasortmens in dually infected vectors and/or hosts could result in altered virus characteristics and virulence (110) . However, the risk of reassortment in the vertebrate and/or invertebrate hosts will be minimised if the interval between the recommended vaccination period (late winter, early spring) and the BT season (especially summer) is respected; this would make the incidence of co-circulating vaccine and virulent wild-type viruses unlikely. The number of possible reassortments in the case of BTV, which has ten segments, increases with the number of cocirculating serotypes (e.g. 1,024 for two serotypes [2 10 ] and 59,049 for three serotypes [3 10 ]) (18) . Reassortment occurred during the recent 1998-2005 BTV outbreaks in Europe (56) .
The release and transmission of attenuated virus into the environment may also result in a reversion to virulence through reassortment with a wild-type strain (18) .
The possibility that insects could acquire vaccine virus by feeding on vaccinated animals and transmit it to sheep or cattle cannot be eliminated (18, 70) . The minimum viraemia in infected animals necessary for successful vaccine virus dissemination by biting midges remains to be determined, although Fu et al. (37) have shown that only 12% of competent vector Culicoides sonorensis that were fed on blood containing 10 6-7 TCID50/ml were able to become persistently infected and to transmit the virus through saliva (42) . However, the bite of only one infected competent midge vector is sufficient to induce transmission to susceptible ruminants (72, 73) . Moreover, the vaccine virus serotype-2 was also detected recently in areas not included in the vaccination campaign (30) . The possible circulation of this vaccine virus poses problems that have to be considered if vaccination with attenuated strains is the strategy of choice, particulary if the zone where vaccination is carried out is bordered by territories free from disease/infection (30).
Lastly, attenuated vaccines were traditionally produced using eggs, so allergy cases could not be excluded (2, 88) . Currently they are produced in cell culture (18, 20) and this risk decreases.
Inactivated virus vaccines
To avoid the problems listed above, inactivated vaccines have been developed (16) . Recently, two new inactivated vaccines against BTV2 and BTV4 were developed and similar vaccines against other BTV serotypes are in the final stages of development (94) . However, limited reports are currently available on the effectiveness of these new vaccines in the field (15, 119) . (20) . In addition, deliberate release of any organism containing recombinant DNA into the environment should be subject to review and approval by competent authorities (33) .
Recombinant vaccines
It is necessary to develop an inactivated vaccine or a vaccine based on more advanced technology that would not only have the potential to effectively control the disease but that would also facilitate trade, because the virus circulating in live animals can be detected (117) . Because of the small commercial market, vaccine manufacturers may need some public funding to achieve this objective (20) .
Creating and developing an early warning system for emerging animal diseases
One objective of the vaccination strategy in endemic BT areas is to reduce the intensity and duration of viraemia in susceptible animal populations (39) .
To resort to vaccination requires a fast, argued and concerted decision. Any delay in the detection of the disease reduces the anticipated vaccine protection. Indeed, without early detection, emergence can pass unperceived unless amplification of viral multiplication and transmission reveals it. Detection is often too late from the point of view of risk control, particularly if the disease, before expressing itself clinically, passes through an incubation period allowing transmission to the sensitive population by means of vectors (known or unknown) present in the environment (4) and via the sale of animals outside contaminated areas. The improvement of identification tools and an increase in the speed of detection are essential (25) . The clinical approach to the detection of emergence must be favoured because for a new disease no laboratory test is available to ensure its detection at the moment of emergence (87) . In addition, for exotic diseases, the cost of specific analyses can be prohibitive in view of the need for immediate detection of an emergence (e.g. the considerable cost of the quantitative real-time reverse transcription polymerase chain reaction [Rt-RT-PCR] for the detection of the BTV).
Regulatory issues surrounding the temporary authorisation of animal vaccination
A marketing authorisation for a veterinary vaccine is granted after an assessment of the quality, safety and efficacy of the product has been carried out in accordance with legal standards (18, 27, 29, 48) . In order to fulfil the necessary criteria, data from all phases of the product development are evaluated against these key elements.
Under the standard licensing process, the evaluation includes:
-complete characterisation and identification of seed material and ingredients -laboratory and host animal safety and efficacy studies -stability studies -post-licensing monitoring of field performance (48).
This comprehensive evaluation may not be possible during the emergence of a new animal disease, but several mechanisms exist to allow for the availability of products in an emergency animal health situation, including:
-autogenous biologics -conditional licenses -experimental and emergency use authorisations -the importation of products in use elsewhere in the world -pre-approved vaccine banks (Table V) (27, 29, 31, 47, 48, 49) .
Even when using the accelerated assessment procedure and conditional marketing authorisation procedure for a new medical product it can take up to five months to obtain an opinion concerning the granting of a European authorisation (26) . Even in an emergency situation it can still take a long time.
However, Member States are still authorised to use vaccines without a marketing authorisation in an emergency situation and, in this case, the European Commission must be informed (27, 29) . This procedure has been used successfully for bluetongue in the Mediterranean endemic area (8, 21, 39, 119) . The vaccination strategy was mainly based on the use of the monovalent or polyvalent attenuated vaccines produced by Onderstepoort Biological Products Ltd (South Africa) and to a lesser extent on the inactivated vaccine produced by Mérial SAS in Lyons, France (8, 39, 119) . Each of these points is described in more detail below. This information is also useful for replacing the temporary authorisation by a complete authorisation as quickly as possible.
Epidemiological surveillance of BT in this vaccination

Clear communication throughout the process
Communication is the rational process of conveying a representative picture of objects or situations when having to perform a concerted action with several partners (51) . Several levels of communication should be maintained (i.e. inside and outside of the epidemiological network). Concerning international trade, clear and immediate communication in the framework of animal disease notification is essential to limit the spread of the disease (e.g. the OIE World Animal Health Information System) and to ensure mutual trust between countries. Clear communication about uncertainties in all phases of the decision process is also important. (28) a) Experimental production, distribution and evaluation of biological products may be authorised prior to licensing under very specific circumstances b) Title 9 of the Code of Federal Regulations (http://www.aphis.usda.gov/vs/cvb/html/cfr.html) (106) c) According to this act, they are prepared from cultures of micro-organisms which have been inactivated and are non-toxic under certain circumstances d) Conditional licences are authorised under very specialised circumstances to meet an emergency condition, limited market, local situation, or other special circumstance. Licences are issued under an accelerated procedure which assures purity, safety and efficacy of the products involved e) Permits for biological products imported into the considered country may be authorised for a variety of purposes. In each case, a separate veterinary biological product permit is required for each shipment of biological product to be imported f) No specific regulations exist for the creation and maintenance of a vaccine or seed bank g) Under very specific circumstances, biological products may be exempted from one or more of the requirements. These circumstances are warranted if products will be used by or under the supervision or control of the competent authority in the prevention, control or eradication of animal diseases in connection with an official programme or an emergency animal disease situation, or an experimental use of the product by the Authority h) In general, European legislation concerning the disease must specify the use of vaccination. In this case, the European Commission can propose the constitution of a vaccine bank with a proposal for a European decision 
Describing the prevalent epidemiological situation
Choosing an appropriate national response strategy
Risk assessment is a tool advocated by the World Trade Organization in the context of trade policy (Agreement on the Application of Sanitary and Phytosanitary Measures). The methodology can also be used to assist in the choice of an appropriate national response strategy following an incursion of bluetongue (40) . The choice of strategy should be made after an independent, scientific and collective assessment in which the range and magnitude of consequences of implementing or not implementing a vaccination programme of all susceptible domestic livestock in the affected regions is considered (scenario analysis). This methodology was used in Italy before initiating vaccination of all susceptible domestic ruminant species in infected areas and areas surrounding them (protection zone). Under the relevant Italian conditions, the model predicted that at least 80% of susceptible livestock should be immunised for vaccination to be effective (39) . Such risk assessment should be conducted taking into account current scientific knowledge, the particular local situation and uncertainties about the parameters used in the model.
In addition, decision trees are often used to clarify the path to appropriate vaccine usage. Analysis includes evaluation of several parameters, such as the probability of exposure to the infectious agent, the efficacy and safety of the product, its availability and cost, and consequences of vaccination. If a vaccinated animal cannot be differentiated from an infected animal, further animal movement controls may need to be considered (33) .
Choosing an appropriate vaccine
The choice of vaccine should be made taking into account the epidemiological situation of BT in the country or territory concerned (e.g. BTV serotype(s)) and in accordance with current knowledge about the advantages and disadvantages of the bluetongue vaccination strategy (Table IV) and the availability on the world market of the vaccines being considered (94) ( Table III) . Information concerning the quantity of BT vaccines deemed necessary in the case of emergency vaccination should be available in the contingency plan of each Member State (23).
Verifying the quality of the vaccine used
The quality of the vaccine used must be verified. Results of experimental infection with the chosen vaccine and subsequent challenge with the field strain BTV should be collected. Information concerning the safety and efficacy of the vaccine is required and help in the interpretation of serology and virology results after vaccination may be necessary (45, 67) .
Adhering to the vaccination protocol and maintaining a system allowing registration, delivery and follow-up of vaccination
It is vital to strictly follow the manufacturer' s instructions and to quickly administer the doses after reconstitution of the freeze-dried vaccine. The storage conditions of vaccine are very important (isotherm box): a rapid decrease of infectious virus titre is observed after a few hours at ambient temperature (45) . This observation could explain some apparent vaccine failure in the field.
As with every veterinary medical product the traceability of vaccine doses must be assured at local, regional and national level. The following details must be entered into a vaccine management information system, as without them it is not possible to correctly estimate vaccine coverage (39): -vaccine serotype(s) -vaccine batch numbers -farm codes -total numbers of animals on the farm -numbers of target animals -numbers of vaccinated animals by species -vaccination date.
Evaluating the necessary level of vaccination coverage
It is important to evaluate the level of vaccination coverage that should be attained to eradicate the disease. An empirical evaluation gives a herd immunity threshold (HIT) value of 75% (Charles Nicolle's law) but it has been shown that HIT calculation should be based on the evaluation of the rate of spread of the disease measured by the basic reproductive number R 0 , i.e. the average number of secondary infections produced by one infected individual introduced into a fully susceptible population (1). Basically, if R 0 <1, the disease cannot persist in a population. It can be shown that the proportion of animals to be vaccinated in a naïve population must exceed 1-1/ R 0 in order to reduce R 0 to a value below 1. It is noted that for vector-borne diseases, several factors attributable to the vector will change the classical approach (e.g. biting rate, trophic preferences, survival rate, incubation period and vectorial competency, i.e. capacity for the virus to develop in the vector). Consequently, even with high vaccination coverage, it is still possible that the virus will persist in small areas or in reservoir animals. There is then a risk of re-emergence when coverage declines (38) .
The relationship between vaccination coverage of the target populations and animal losses due to disease and virus circulation must be analysed.
Monitoring, analysis and possible adjustment of field vaccination
In order to monitor the progress of the vaccination campaign in the infected zone and verify the immune status of vaccinated herds (coverage), a random sample of vaccinated animals in each grid cell should be tested for antibodies (39) .
All clinical suspicion must be investigated to confirm whether or not BTV is present. In the case of viral detection and isolation, serotyping of BTV is performed (e.g. by seroneutralisation test) to verify possible new strain introductions into the territory. In this case, the vaccination programme must be promptly adapted (119) . If possible, an RT-PCR test should be carried out to differentiate between the wild type and vaccine viruses (8) . In addition, strain genotyping permits the study of the molecular epidemiology of BT and the monitoring of possible reassortment of genome segments between vaccine and field viruses (7).
The vaccination programme must be maintained until there is proof that the virus is no longer circulating. Once the clinical signs disappear the absence of BTV circulation in the vaccinated populations must be verified. In order to do this, a longitudinal study of representative sentinel herds in the risk area is performed. Because vaccinated animals are seropositive, subpopulations that are included in the study must be unvaccinated animals (e.g. young animals sampled when prophylactic treatment is administered or in slaughterhouses). Blood samples from sentinel herds should be collected using a statistically based sampling frame, with the frequency of collection depending upon the season and infection occurrence in the area.
Entomological surveillance is performed by trapping midges in areas of ecological importance in order to monitor the spread and seasonal dynamics of Culicoides spp. (39, 119) . The presence of field BTV and vaccine virus (when using attenuated vaccine) must be investigated. The possibility that midges could acquire vaccine virus by feeding on vaccinated animals and transmit it to unvaccinated animals should also be investigated, in particular, with regards to territories that are free from disease/infection but border zones where vaccination is carried out (30) .
Conclusions and recommendations
In the case of an emerging disease (e.g. bluetongue), the decision by national authorities to include temporary authorisation of a non-registered animal vaccine in disease control strategies requires scientific, economic, technical, social and risk analysis support. Advantages and disadvantages of the vaccination option strategy (Table IV) should be taken into account, as well the regulatory aspects (Table V) , the biology and the epidemiology of the disease, the structure and efficacy of the epidemiological network and the economic and social impacts. Moreover, in the case of a zoonotic disease, factors affecting humans become a priority. Use of decision trees should also be encouraged.
For safety reasons inactivated or other more technologically advanced vaccines should be preferred because they have the potential not only to effectively control the disease but also to allow trade due to detection of virus circulation in live animals. The development of marker vaccines is the correct choice for manufacturers, but national authorities and supra-national organisations should stimulate early development of these new vaccines (including bank vaccines) with the aim of delivering them quickly to reduce pathogen circulation in an emerging situation. Listing and prioritisation of diseases of major concern (i.e. diseases which can have a severe impact on human/animal health or on the economy) should be the first step, for which an understanding of the accuracy of the estimation of the true prevalence of disease is essential.
The latter depends on the presence and quality of the epidemiologic network and on clearly and swiftly notifying the disease to the appropriate authorities (e.g. information promptly entered into the OIE World Animal Health Information System and into the Centralized Information System for Infectious Diseases of the World Health Organization). The second step should be to find out about existing patents and to develop a map showing the locations of research laboratories, technology facilities and manufacturers to be used by competent authorities in case of emerging diseases. The third step should be to identify gaps and important weaknesses in available tools and sources. The fourth step should be to develop a proposition to focus research on priority animal disease so as to increase the knowledge base and product availability for these diseases (94) .
When applying this vaccination strategy several factors should be evaluated collectively, including: This information is useful for replacing the temporary authorisation with a complete authorisation.
It is also necessary to continuously adapt the vaccination programme to the epidemiological situation. This adaptation requires the collaboration of all stakeholders and needs to include independent and collective scientific advice.
Finally, the concept of temporary authorisation can easily be transposed for use with emerging zoonotic diseases and may assist in improving relationships between different Veterinary Services worldwide and it is an excellent way to build the necessary capacity to respond to emerging diseases. Resumen Para autorizar la comercialización de una vacuna veterinaria es preciso que previamente se hayan evaluado su calidad, inocuidad y eficacia conforme a la normativa vigente. Ello comprende la descripción y caracterización completa del material y los ingredientes de partida, los estudios de inocuidad para los animales hospedadores y de laboratorio y los estudios de eficacia y estabilidad, así como el control del rendimiento del producto sobre el terreno una vez obtenida la licencia. Aunque todo este proceso puede resultar impracticable en el momento en que se manifiesta una nueva enfermedad animal, existen varios mecanismos para asegurar el suministro de productos en el curso de una emergencia zoosanitaria, por ejemplo productos biológicos autógenos, licencias condicionales, autorizaciones de uso experimental y de emergencia, importación de productos utilizados en otras partes del mundo y bancos de vacunas preaprobadas. Utilizando el ejemplo de la aparición de la lengua azul en el Norte de Europa, los autores exponen las cuestiones de reglamentación que se plantean respecto a la autorización temporal de vacunación de animales. 
Questions réglementaires liées à l'autorisation
Mots-clés
Autorisation temporaire -Maladie émergente -Question réglementaire -Santé animale -Vaccin -Vaccination.
Para otorgar una autorización temporal se exige el cumplimiento de varias condiciones, por ejemplo: el uso de vacunas inactivadas para evitar la posibilidad de reversión a la virulencia o de reordenamiento entre virus vacunales y/o cepas salvajes del virus de la lengua azul; la existencia de pruebas científicas y análisis de riesgos que respalden la adopción de decisiones; la existencia de un censo completo de los animales sensibles que hayan sido vacunados; el cumplimiento de los protocolos de vacunación; y la existencia de un mecanismo que permita registrar y aplicar las vacunaciones, supervisar sus efectos y controlar, analizar y eventualmente ajustar la administración de vacunas sobre el terreno. Esta autorización temporal debe ser sustituida lo antes posible por una autorización completa.
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